Combination therapy with dendritic cell vaccine and IL-2 encapsulating polymeric micelles enhances intra-tumoral accumulation of antigen-specific CTLs.
Dendritic cell (DC) vaccine is a promising immunotherapy for cancer due to its ability to induce antigen-specific CTLs efficiently. However, a number of clinical studies have implied insufficient therapeutic benefits with the use of MHC class 1 restricted peptide-pulsed DC vaccine. To enhance the clinical efficacy, we examined combination therapy of DC vaccine pulsed with OVA peptide and intravenous low dose unmodified IL-2 (IL-2 solution) administration against EG7 tumor-bearing mice. Unexpectedly, no additional effects of IL-2 solution were observed on CTL induction and the therapeutic effects of DC vaccine, possibly because of the short half-life of IL-2 in plasma. Therefore, we generated IL-2-encapsulating polymeric micelles (IL-2 micelle), which showed prolonged IL-2 retention in the circulation after intravenous administration compared with IL-2 solution. When mice were treated with OVA peptide-pulsed DCs in combination with IL-2 micelle, OVA-specific CTLs were efficiently induced in the spleen in comparison with DC vaccine combined with IL-2 solution or DC vaccine alone. In addition, combination therapy of DC vaccine and IL-2 micelle against EG7 tumor-bearing mice induced the efficient accumulation of antigen-specific CTLs into the tumor and marked anti-tumor effects. Thus, the administration of IL-2 micelle can significantly enhance DC vaccine efficacy against tumors.